Introduction
COPD is a leading cause of disability and death in middle-aged and elderly patients worldwide. It is characterized by dyspnea and inactivity, and results in an irreversible decline in lung function. 1 The treatment goal is to provide patients with support, and assist them with self-management. 2 The World Health Organization (WHO) projected that COPD would rise in rank from the fifth leading cause of death worldwide in 2002 to the third in 2030; 3 it is in fact already ranked fourth as of 2015. 4 In Taiwan, COPD was the seventh leading cause of death in 2015. 5 The Global Initiative for Chronic Obstructive Lung Disease (GOLD) has recommended pulmonary rehabilitation (PR) as a standard treatment for patients with moderate to very severe COPD (stages 2−4). 1 PR involves individualized therapy based on the patient's traits, and includes assessment, exercise training (sometimes involving specialized exercise therapists), psychological support, and health education. 6 The aims of PR are to improve a patient's physical and psychological status by promoting healthy behavior, 7 and randomized controlled trials 8, 9 and meta-analyses 10 suggest that it is effective in improving activity intolerance, dyspnea, physical function, and quality of life. However, the rate of participation in PR programs among patients with COPD is low. A lack of accessibility to PR seems evident, in that a Canadian study 11 found that only 1.2% of the COPD population investigated had participated in a PR program, and a Swiss study was even lower, at only 0.2%. 12 In Taiwan, although the lack of accessibility contributes to it, a lack of awareness of the importance and potential benefits of PR on the part of many of the patients with COPD is a major factor in low PR participation.
Respiratory therapists (RTs) are one of the first-line licensed health care providers for patients with COPD, and they play an important role in patient evaluation, exercise prescription, and education with regards to PR in Taiwan. Because a key barrier to utilization of PR is a lack of awareness of PR programs and their health benefits in patients, 13 RTs are in an excellent position to improve PR utilization. Therefore, understanding both the positive and negative factors influencing RTs' behavioral intention to promote participation by patients with COPD in PR, can identify where efforts to improve utilization would be best applied. One method of accomplishing this is applying the Theory of Planned Behavior (TPB).
TPB is based on Fishbein and Ajzen's 14 Theory of Reasoned Action (TRA), and has been used frequently in research to understand the facilitators and hindrances of planned behaviors. The TPB states that an individual's behavioral intentions and behaviors are generated by the collective influence of attitudes toward behavior, subjective norms, and perceived level of behavioral control. The TRA holds that human behavior can be controlled through individual will, but Ajzen 15 subsequently explained that some aspects of human behavior are dependent on external influences -elements of "perceived behavioral control" such as resources, time, money, and self-efficacy. The current study explored RTs' behavioral intentions to promote PR to patients with COPD, as well as the factors influencing them, based on the TPB.
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Materials and methods
Design and sample
In this cross-sectional correlational study, data were collected at a national symposium for RTs via structured self-administered questionnaires. The study was approved by the Institutional Review Board of Chang Gung Medical Foundation (number 1037017C). Written informed consent was obtained from each participant, all of whom were certified practicing RTs. The total number of respondents was 383, but four were missing data, so 379 participants comprised the sample. The sample size was sufficient to achieve 80% power to yield significant results, with a small effect size of f 2 =0.04 and α=0.05.
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Instruments
Several structured self-administered questionnaires were used to gather data on demographic characteristics and PR-related knowledge, attitudes, subjective norms, perceived behavioral control, and behavioral intentions. The validity of all instruments was tested by calculating the content validity index (CVI). The CVI is based on expert ratings of relevance, and is the most widely used index in quantitative studies. 17 The CVI is defined as the proportion of items on an instrument rated 3 or 4 by all of the content experts. 17 All questionnaires had at least acceptable internal consistency reliability (Cronbach's alpha ranged from 0.70-0.93; acceptable reliability is considered to be 0.70-0.80; good reliability is 0.80-0.90) 18, 19 and good content validity indices (CVIs ranged from 0.90-0.98; good validity is considered to be 0.80 or above).
Knowledge of Pr
PR-related knowledge was examined using a six-item questionnaire developed by the research team based on previous PR studies (Appendix 1). 11, 20, 21 Three items were multiple choice questions with several possible correct answers and 1 point scored for each correct answer chosen. The other three items were yes/no questions. Possible scores ranged from 0 to 16, with higher scores indicating greater knowledge of PR. Using psychometric tests, a Cronbach's alpha value of 0.70 and a total CVI of 0.90 were considered to be estimates of reliability and validity, respectively.
attitudes toward Pr
The category attitude toward behavior is defined as the person's general feeling of favorableness or unfavorableness 
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Intentions to promote pulmonary rehabilitation programs among rTs for the behavior. 22 As in previous PR studies, 21 ,23 a questionnaire was used to assess RTs' perceptions of the importance of PR (Appendix 2). It uses a five-point Likert scale, with the options 1 (disagree strongly), 2 (disagree), 3 (no response), 4 (agree), and 5 (agree strongly). A higher score indicates that the RT perceived PR programs to be more important. Cronbach's alpha for reliability was 0.70 and the total CVI was 0.92.
subjective norms
A subjective norm is defined as the social pressure an individual feels either for or against performing a behavior. 15 Social pressure may be externally applied, or it may be internally applied as the perception of the individual that specific social entities are applying pressure regarding the behavior. 22 A five-item questionnaire (Appendix 3) developed by the research team using the definition of subjective norm and a previous study 18 was used to assess the subjective norms related to levels of agreement with promoting participation in PR programs, using a five-point Likert scale. Higher scores indicate more positive subjective norms with regard to patients participating in PR programs. Cronbach's alpha for reliability was 0.73 and the total CVI was 0.90.
Perceived behavioral control
In the TPB, perceived behavioral control is defined as "an individual's perceived ease or difficulty of performing the particular behavior", 15 and six items were used to assess it in the current study (Appendix 4). The TPB holds that self-efficacy is the most important component of perceived behavioral control. Self-efficacy is defined as a person's beliefs about his/her ability to persist with tasks, complete tasks, and reach goals. 24 Self-efficacy beliefs include cognitive, motivational, affective, and selection processes. A questionnaire was used to assess the self-efficacy levels of RTs with regard to promoting the participation of COPD patients in PR programs. It consisted of four items, and the total possible score ranged from 0 to 100, in which a higher score indicated greater self-efficacy. Another item was used to explore the effect of Taiwan's National Health Insurance (NHI) program on PR, using a five-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly). Higher scores indicated greater perceived effects of the NHI program on RTs' promotion of participation in PR programs. Time issue was the last item, using a five-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly). Higher scores indicated having greater perceived time to encourage patients with COPD to participate in PR programs. Cronbach's alpha for reliability was 0.93 and the total CVI was 0.98.
Behavioral intentions
A behavioral intention is defined as an individual's anticipated or planned future behavior, 25 and incorporates motivation and the individual's expectations regarding the outcome of the behavior in a specific setting. In operational terms, it is the likelihood of the individual to act. 14 The behavioral intentions questionnaire consisted of two items: "I intend to encourage patients to participate in pulmonary rehabilitation program." "I intend to recommend patients participate in pulmonary rehabilitation program" (Appendix 5). The total possible score ranged from 0 to 10. A five-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly) was used to assess the willingness of RTs to promote the participation of COPD patients in PR programs. A higher score represented more positive behavioral intentions with regard to PR promotion (ie, a higher likelihood of promoting PR). Cronbach's alpha for reliability was 0.80 and the total CVI was 0.98.
statistical analyses
Data analyses were performed using SPSS software version 22.0 (IBM Corporation, Armonk, NY, USA). The dataset was analyzed using both frequency distribution and descriptive statistics. One-way analyses of variance, independent t-tests, or Pearson's correlation coefficients were used to analyze the relationships between variables prior to any regression analyses. Multiple linear regression analysis was used to identify factors influencing the behavioral intentions of RTs with regard to promoting PR. A p-value of ,0.05 (two-tailed) was considered statistically significant.
Results
The overall response rate was 89.1% (383/430 subjects), but four questionnaires were excluded due to missing data; thus, 379 valid questionnaires (88.1%) were included in the analysis. The mean age of the respondents was 35.2 years. The vast majority (89.2%) were female, 93.4% had completed a college degree, and 81.7% worked at a district hospital or medical center (Table 1) . Almost 40% had never received a PR education course, 11.1% had received clinical PR training with practical experiences, and only 13.8% of participants had or has been working in a PR center ( Table 1) .
Knowledge of Pr and attitudes toward Pr
The mean PR knowledge score is shown in 35 .6% knew that the best phase for the implementation of PR in COPD patients was GOLD grade 2 (moderately severe COPD). The RTs with PR experience at a PR center showed a greater level of PR knowledge than those without (10.92±1.94 vs 9.93±2.10, p=0.009). The mean score for attitudes toward PR programs is also shown in Table 2 . The vast majority (95.5%) of participants agreed or strongly agreed that PR benefits COPD patients.
Pr promotion-related subjective norms and self-efficacy
The mean score for subjective norms relating to the promotion of PR programs is shown in Table 2 . RTs with PR experience in clinical practice had more positive subjective norms than those without such experience (18.03±2.56 vs 17.10±2.77, p=0.02). There were significant differences in self-efficacy between RTs from different working environments, those who had undergone PR education vs those who had not, and those who had PR experience in clinical practice vs those who did not. RTs working in district hospitals or providing a home service had higher levels of self-efficacy than those who worked in other places. Moreover, RTs with PR experience in clinical practice had higher levels of selfefficacy than those without such experience (Table 3) . (Table 4 ). The factors that significantly affected RTs' intentions to promote PR in the multiple linear regression analysis were attitude, subjective norms, and selfefficacy (Table 4 ). The total model explained 22.5% of the variance in behavioral intentions.
Discussion
PR programs are often implemented by RTs in Taiwan, so it is important to determine the levels of PR-related knowledge among RTs. In this study, the total percentage score for PRrelated knowledge was 63.12%. Previously, Perez et al 26 found that insufficient training can cause non-adherence to COPD therapy guidelines among clinicians. In the current study, the mean PR-related knowledge score of RTs with PR experience in clinical practice was greater than that of those without such experience (10.92±1.94 vs 9.93±2.10), similar to the findings of Foster et al. 27 In that study, a survey of adherence to COPD therapy guidelines among various physicians revealed that internal medicine physicians had a higher level of knowledge about COPD therapy guidelines 
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Chen et al than other clinicians, due to their experience with COPD patients in clinical practice. This indicates that education can improve both adherence to COPD therapy guidelines and clinical care skills among physicians as well as RTs. Another study reported that physicians who do not renew their medical knowledge use antiquated treatments, resulting in non-adherence to therapy guidelines. 28 Thus, continuing medical education is important for keeping medical personnel abreast of the current guidelines. One study reported that education alone had limited effects on behavior, but was a necessary first step toward changing it. 29 Currently, PR is not incorporated as a major subject in school curricula for RTs in Taiwan. With regard to continued education after graduation, in Taiwan RTs acquire PR-related knowledge via in-service training from hospitals, or through symposia which are held irregularly by Taiwanese societies or associations. In the future, PR could be included as a major subject in curricula and ongoing education, in order to improve PR-related knowledge among RTs.
The mean total percentage score for attitudes toward PR was 71.33%. Most RTs acknowledged the benefits of PR for patients with COPD, which is consistent with a cross-sectional study by Glaab et al 30 in which only 1.7% of respirologists/pulmonologists did not believe that PR was beneficial for patients with COPD. However, that study disagreed with the results of Yawn and Wollan, 31 who reported that only 3% of family medicine physicians and nursing practitioners acknowledged the benefits of PR, and 16% remained neutral. 31 In the current study, RTs exhibited more positive intentions toward promoting the participation of patients with COPD in PR programs. This may be because RTs are the firstline health care providers for patients with COPD in Taiwan, and thus have the opportunity to observe the advantages of PR in such cases first-hand. In Taiwan, currently only physicians can prescribe PR therapy, but most do not prevent patients from self-referring. Therefore, we suggest that RTs could explain the benefits of PR to patients, thereby prompting them to request physicians to prescribe PR therapy.
Facilitators and hindrances of the behavioral intention to promote Pr
We found that attitudes, subjective norms, and self-efficacy (perceived behavioral control) were the main factors affecting the intentions of RTs to promote the participation of patients with COPD in PR programs; these findings support the hypotheses of the TPB with regard to the prediction of intentions. There was a significant positive correlation between attitudes toward PR programs and behavioral intentions (β=0.11, p=0.02), indicating that in RTs, more positive attitudes toward PR programs led to a greater propensity to promote PR programs, which is consistent with the TPB. 15 Subjective norms and behavioral intentions to promote participation in PR programs are positively correlated (β=0.37, p,0.00001). According to the TPB, individuals expressing stronger subjective norms toward a specific behavior have stronger intentions to act. 15 The most important factor affecting behavioral intentions in RTs in our study was subjective norms. The results indicated that RTs' behavioral intentions could be enhanced by increasing their subjective norms; in other words, increasing the pressure to promote PR through better support by their superiors and peers.
Self-efficacy is a determining factor in behavioral performance. 32 A survey of obstacles related to adherence to COPD therapy guidelines among physicians revealed that low self-efficacy was an influential factor. 26 Concordantly, our study also found a significantly positive association between self-efficacy and behavioral intentions (β=0.13, p=0.008). A previous study reported that individuals with practical experience had higher self-efficacy with regard to implementing the related behavior; moreover, self-efficacy could be improved through simulation scenarios and experiential learning via models and practice. 33, 34 Similarly, we found that RTs with clinical PR experience or training had higher levels of self-efficacy. To increase self-efficacy, clinical training courses in PR including education courses and clinical practice training should be increased in the future.
External obstacles also affect adherence to clinical guidelines among health care providers. 28 Medical insurance payment has been reported as a key factor influencing patients' willingness to adhere to treatment, 35 and better medical insurance payment could also increase physicians' willingness to prescribe PR for patients with COPD. 31, 36 Notably however, medical insurance payment had no statistically significant influence on RTs' behavioral intentions in the present study, which may be related to the fixed salary of RTs, who derive no personal benefit from encouraging patients to participate in PR programs.
The model explains a relatively small 22.5% of the variance in behavioral intention. Ajzen 37 indicated that perceived behavioral control is a mix of two dimensions: self-efficacy and controllability. Controllability refers to the extent to which an individual believes that he or she has personal control over the performance of the behavior relative to control exerted by factors outside of the individual's control. Because we wanted to maximize our explanatory 
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Intentions to promote pulmonary rehabilitation programs among rTs power and minimize measurement redundancy, 38 we only examined self-efficacy, and not controllability. In addition, we did not examine incentivization (establishment of a reward system), an external factor with good potential for strengthening PR promotion. Future studies may benefit from further examination of self-efficacy, controllability, and other external variables such as the reward system.
Strengths and limitations
This study included a sample size sufficient to achieve 80% power to yield significant results. Together with the fairly high response rate (89.1%) to the questionnaires, we could ensure a low level of bias.
There were several limitations to this study. Firstly, this study focused on behavioral intention, and there can be an intention-behavior gap that we could not account for with our methods. Secondly, the self-administered questionnaires were delivered during a national symposium of RTs, creating potential selection bias. Moreover, the participants may have discussed the contents of the questionnaires with others in the symposium, creating further potential for bias. Thirdly, the 379 participants in our study represented 18.56% of the total number of certified practicing RTs in Taiwan (n=2,042), indicating that the sample was not random, and therefore not representative of the larger population. Lastly, while the reliability of the instruments has been fully tested, and they have good internal consistency, they are still being validated. Future studies may benefit from a randomized longitudinal design.
Conclusion and implication
In order to increase utilization of PR, health care providers should do more to promote its awareness and that of its health benefits among patients with COPD. However, previous studies mostly focus on physicians' referrals, and the lack of attention paid to other first-line health care providers' promotion of PR. This is the first survey using the TPB to investigate the facilitators and hindrances of RTs' behavioral intentions to promote PR. Promotion of participation in PR programs was associated with the attitudes, subjective norms, and self-efficacy of RTs, demonstrating the accuracy of the assumptions of the TPB. To enhance RTs' behavioral intentions to promote PR programs, positive attitudes, support from superiors and peers, and self-efficacy need to be improved.
Important clinical implications of this study include: 1) the superiors in hospital management should establish PR-related guidelines for RTs' roles and functions, in order to create more professional support and a social atmosphere; 2) the superiors can also set up a reward system as a strategy to improve PR promotion; 3) the superiors should give RTs enough time to inform patients of the benefits and effects of the PR program. PR training should form part of the school curriculum, and hospitals and professional associations should regularly offer continuing education and clinical practical sessions on PR for RTs. Clinical experience resulting from PR programs, or practical training in PR, may enhance RTs' self-efficacy, thereby increasing the likelihood of their promoting PR for patients with COPD, and thus improving the rate of utilization of PR programs among patients with COPD.
PR is an integrated, multidisciplinary, diversified care plan which involves collaboration between multiple teams. In the current study, we only focused on RTs -however, future research could explore this issue in the context of other medical professionals, such as physicians or nurses or physical therapists. Furthermore, to increase the promotion of PR, qualitative research could be undertaken in an effort to better understand the PR-related experiences of RTs, and the barriers to promoting it.
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